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WE.H AR %24k £2% (Danggui Buxue Decoction, DBD) 3 T &% fi5 Bt L EZ 3-i5% B4 ( phosphatidylinositol 3-kinase, PI3K)/%&
€ % 8% B(protein kinase B, Akt)/#% B T E2 #8% B -F 2(nuclear factor erythroid 2-related factor 2, Nif2) 13 5 1@ 5% 3= £ X8 &
¥ X (theumatoid arthrtis, RA) X R B B GIAVE A ALH, Foik  #48 R Wistar K A A 6 48[ B4l A FTNE S
341 (tripterygium gly0051de tablets, TGT,9.45 mg - kg™') . DBD /& A 24 (3.75 g - kg ) P A BZH (7.5 kg ) . HAZA
(15g-kg™ "1, Fsl, R R T £ £ (collagen-induced arthritis, CIA) X S AER | 4T 48 & 25 4078
9728 d, #H) i‘/ﬁ}]ﬁikﬁﬂ‘/ﬁ?ﬁ%ﬂé FAPIRAR B, BT R T KR4 BB S 0% ik (ELISA) s: ) 2 K K e 7 48 A4y 4k
B4 ( superoxide dismutase,SOD) (4t H Bk it B AL 4 B ( glutathione peroxidase , GSH-Px) | it #.4% £.84 ( catalase, CAT) /K -F & & =
%% ( malondialdehyde , MDA ) 7K < ; #+ S A BE 48 2 IR 38 20 H A -4 (HE) 2 &5 F 4 O-B G EEMBERAMALT
IR LRI F A ;qPCR | & 7 28 28 P PIBK AKT  Nrf2 | fo 21 % Am &8 1 (HO-1) mRNA & i % ; Western blot 3% 0| &
TR LR P BR B AL AR S BE UL BZ 3-3t BE (p-PI3K)/PI3K. B 82 1L & & 4 BE B(p Akt)/Akt Nrl2 \HO-1 & & % ik H L,
ZR L EFAAL, BRAA KKK ERK(P <0.05) , MG BA R b £ £ %&iﬁ_éﬂtb& Z»— BAXAKE
FLEH (P <0.05) , WM JG MY IR AR R85 (P <0.05) , £ % X4 2 %—TF"(P <0.05); %% 022 MDA K F B
1% (P <0.05) ,GSH-Px CAT 4% #= SOD K-F 34 m(P <0.05) ; PIBK/Akt/Nrf2 i@ % F PI3K, Akt Nrf2 HO-1mRNA %% 4+ &
(P <0.05) ;p-PIBK/PI3K . p-Akt/Akt Mo F= Nef2 \HO-1 %& & & ik 9 4% (P <0.05) . ## DBD o 4% i it 98 4% PI3K/
Akt/Nrf2 38 3647 4] CIA R R BAC R HOR T, w52 IR 20 R BB, L5 8 Im 22 B AL, A 2 4 RA 1R R
KR L )34 7 3 F R XK AR 38 PIBK/ Akt/Nif2 43 538 %
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Effect and Mechanism of Danggui Buxue Decoction on Oxidative Stress in Rheumatoid Arthritis Rats with
PI3K/Akt/Nrf2 Signaling Pathway as the Target

LUO Meixiu', PAN Zhi*, DU Lianyun®, TANG Lu’, WANG Yinghang’* (1. College of Integrative Medicine, Changchun
University of Traditional Chinese Medicine, Changchun 130117, China; 2. Jilin Institute of Ginseng Science, Changchun University of
Chinese Medicine, Changchun 130117, China; 3. Department of Rheumatology and Immunology, Affiliated Hospital of Changchun
University of Traditional Chinese Medicine, Changchun 130021, China)

ABSTRACT: OBJECTIVE To investigate the mechanism by which Danggui Buxue Decoction ( DBD) regulates oxidative stress in
rats with rheumatoid arthritis based on phosphatidylinositol 3-kinase ( PI3K)/protein kinase B( Akt)/nuclear factor E2-related factor 2
(Nrf2) signaling pathway. METHODS Forty-eight Wistar rats were randomly divided into 6 groups [ normal group, model group,
tripterygium glycosides tablets group(9.45 mg + kg™'), DBD low dose (3.75 g+ kg™") , medium dose(7.5 g + kg™') and high dose
group(15 g - kg™") ]. In addition to the normal group, the other groups were constructed collagen-induced arthritis (CIA) rat model ,
and given the corresponding drug treatment for 28 days. During the period, the body weight of the rats, the degree of ankle swelling,
and the arthritis score were recorded regularly. The levels of superoxide dismutase (SOD) , glutathione peroxidase ( GSH-Px) , catalase
(CAT) and malondialdehyde (MDA) in serum of rats were determined by ELISA. The spleen index and thymus index were calculat-
ed. HE staining and safranin O-fast green staining were used to observe the pathological morphology of synovial membrane of knee joint
in rats. The expression of PI3K, AKT, Nrf2 and HO-1 mRNA in synovial tissue was determined by qPCR. The expression of p-PI3K/
PI3K, p-Akt/Akt, Nrf2 and HO-1 protein in synovial tissue was determined by Western blot. RESULTS Compared with the normal
group, the body weight of the rats in the model group was lower (P <0.05), and the bilateral hind limbs were obviously red and

swollen or even deformed. Compared with the model group, the body weight of rats in each administration group increased gently
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(P <0.05), the swelling degree of bilateral hind limbs was significantly reduced ( P <0.05) , and the arthritis score was significantly
decreased (P <0.05). The level of MDA in joint tissue decreased (P <0.05), and the levels of GSH-Px, CAT and SOD increased
(P <0.05). The expression of PI3K, Akt, Nrf2 and HO-1 mRNA in PI3K/Akt/Nrf2 pathway was increased (P <0.05). The ratio of
p-PI3K/PI3K, p-Akt/Akt and the expression of Nrf2 and HO-1 protein were significantly increased (P <0.05). CONCLUSION DBD

may inhibit the level of oxidative stress, attenuate the oxidative damage of synovial tissues and improve the pathological changes of

synovium by regulating the PI3K/Akt/Nrf2 pathway in CIA rats, thus exerting an anti-RA effect.
KEY WORDS: Danggui Buxue Decoction; rheumatoid arthritis; oxidative stress; PI3K/Akt/Nif2 signaling pathway

ZE IR 2215 & (theumatoid arthritis, RA ) & —Ff
PEPE A B RN, W R A= 5% At MR T A
B A ORI T B BRI . RA L F 5 G
PRIRHE 73 T IR R S 5 L, U H S MR R 1Y
PRI L AR RA KRR AW ET, ARk k
TR 0.5% ~ 1% , w1 K fili o X % R 249 O
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IACHIETE L WAL DL RA (9 kA Ok Je
YIAR S S AR U 3R BT LR RO R
(reactive oxygen species, ROS) ft) i 5 7= A= 3 FE M it
AACRGERE ST TR T B UA R F AL bt f ik
IR BPRAS S 78 RA it AL R S £l
S B, HC P AR I JLRE-3- 1805 ( phosphoinositide-
3-kinase , PI3K) /25 [ i B(protein kinase B, Akt) {5
ST RA O R AER O O A R T S 5
T, T2 B0 7 A AR I R B S E
HIAEP A0, PR RA &g i A b S i) 1 A%
KT E2 #§5¢ AT 2 (nuclear factor erythroid 2-related
factor 2, Nrf2) iy 5% KA T TR A

RA ZEff 3] 22 Ja v I8 2 SR 0 I 14 I K
RSB R AR T E RN IG T BONE I R 5L A A
JE MU %M % ( Danggui Buxue Decoction, DBD) |
HETCNIMIPERIR) e tn ML 2 M7 7], 5
B TLEIR AN MR, 2 UM LT 0 5 IR0,
5 LA BROE AR Sl SR g h A . H R,
DBD %f RA F Iifi PR J7 a8k & Wik 52 . BF gt & W
DBD FA7 5 S22 DI g B2 m ML BT A AL RE 1 i1
FHT . HXEF DBD 3657 RA H RS FIFLHIBTF ST
o ARG BRSSP DG T5 & (collagen-induced
arthritis, CIA) e U 1L PI3K/ Akt/Nif2 {55
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REATT 1], AR DBD 3 1 41 i) S8 A 1 SO T B ¥
RA {PAEVE LA, B 7650 DBD 75 RA B4R HIFL
IPFFE St —E BRE HE S R A

1 # #
1.1 Ry

SPF Zifetd: Wistar FCER 48 H A5 (180 £10) g,
W A M KFE T LR s AR A R THE A,
YAV RIS SCXK (75 )2020-0002, 1757 T K&
R 2 RS SE g bty B PO FE e, R
(23 £2) C HIRHZAEE (50 £5)% , LImAEKFPEZ
KPS SN TIZE T2ttt S 5-:2024271
1.2 Sw#in

T TR (LR BE R A RAA,
E 2517 231020415, #1t*5-: 230505 ) ; ¥ Bk A (1]
o2l A BRA R, 5. 28122068 ) £k~
I AT FRZ FIFSE LK R 45 M IE A o S IHK
F (T b B 4 5 250 A FR 24 A, 41t 452 23011601 )
2R £ 5 25\l A PR R 5 5 X T R R
iE o
1.3 LH KA

4= 1T A J5t (36 [/ Chondrex 724 #], it 5
220563) , fs [G 58 4 4 0 ( 56 [ Sigma 24 7], it 5.
SLCL9648 ) , R ANE -2 (HE ) Y a3 (K A& FE 8K i
FERHE A PR A, 45 : 20230302 ,20230324 ) , FF 41
O-[g g O (b R ERHLA R A ], # 5
240001001 ) , & % fb ¥y B 6 B (SOD) | N — 1%
(MDA) (i 54k Ui ( CAT) (24 e T Bkt 41k 4 iy
( GSH-Px) kg U3 741 & ( bV B X A= P BB A IR A
H),4it5:34817B ,30239B .30417B ,35362B) ; p-PI3K
Prik  PIBK HLAK | p-AKT HifAk | AKTL {4 Nif2 $
A& HO-1 Hp 44 ( ABclonal 23 &, it 5 5500037646
3523022321, 5500020007 , 3522111410, 3522080814 .
3522111422) , Goat anti-Rabbit IgG ( H&L)-HRP (¢ 5T
RRA Y AARA A, 5 : BA01235136) , BCA
A EVR S E R & (B = RAEYER ] it
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+5:111622230705 ) ; ECL J 56k (At 2= M B A
FRZN ] 41523328870 ) , & RNA R EGAF & (b5t
RIAEABHA FRAF] L 5 : A0325A)
1.4 ZBE

165-8000 H ¥k 1% . 170-3930 %% i X ( 2
Bio-Rad /A ] ) ; WB 1 54X Tanon-5200 (|- i K fig
AR A PR 7)) s SHIORT iy v VR B0 AL (1 /e
HRPG A  2E # A R A | ) s ETC811 e P 47 3 X
(Eastwin 23 5] ) 5 A7 859) F AL ALSUB KB A7 08 f i
BL O [ PR R A #8 A BRA Al, BS RM2255
TP1020 .EG1150H) ,

P~
2.1 DBD A Fl & By %l %

P IR T BUEE- 21T (50 1) 19 P R BB B S
RS, A 10 f5 28K 1 b ik 2 ik s /5
TR, 45 min, 338, FRRINA 5 £ & 2810 K BLE
UEE 45 min, P08 IR PIRIER , W dn AR 2
0.75 g - mL™", B}l DBD "5 41K AT, [l il 4
0.375 g - mL™'ff) DBD fi5I 41K BT A 1.5 g -
mL ™" 1 DBD =71 58 24l 7K R
2.2 HAFIRAEY

S5 SCHR( 13 1 751, B 40 R B N PR R I
il % CIA AL, WK S e e K BRAT 5 2 ik B2 5
0. 15 mL JiEJFFLR, 55 7 REARR 523495 0. 1 mL i
JEFLAIAT R e . R a7 d, R B Ik
JiR K ST RAEFEARIT B BT, s CIA AU Ny
. PR ELBEAL > AR T A 2114l .DBD
X mRl A, MR REE S 14 RIFIRSG 2,5
PR [ 25 30) 2020 45 R B ES L >4 IH A T 7] B A
1,2 A5 A I R &, AR 5 R SRR 2 i R
SR R34 5 o DBD s NT7.5 g - kg™ i
DBD fi£ %] & K 3.75 g - kg™', DBD & #| &
15 g « kg™ HRHRAS LB AT IOF S TR] vk 4
TE T NRELZATIFE R 9. 45 mg - kg ™' o 41K Rk
10 mL - kg ™"V 8 45 T AR e ) DBD /K BEVRFN 7R
ISTEZAT RRVES 1 IR, %428 d, 1E 5 41 M 7Y
ML TH R
2.3 WEHEAT
2.3.1 PP RE BGOSR kR
LRSS R BRUPIR S N — AT 2 R B O 1) i
IRFREEAE . BRIC 1 REUAR &R . T IR
Z HE SR RO K B R RO R AR, Z e
B A VAR ) 5 3k D — IR 45 21K RO T B OG0 T
TP 255 2024 47 12 F1 45 59 B 23 W)

7 P EES MR R (A1) .

JEREIPIR (% ) = (R )5 R4 - BT 2 Bk
JiAzR) 7 B AT R BE R A% x 100% ~3(1)
2.3.2  PEEREOCTRAEE  KRERAOCT RAER
JERFH AT RIGEGHATIEMN o ZEXTBR IE 5 ALY KR
PEATHIR G BT SE — IR, 225 3 JRD K B A2 B
BRAISETT A I S il S — K. RAIEPFREH 5 %
PRI WA 1,

K1 RRXTRBENTF R

Tab.1 Scoring criteria of arthritis index in rats

Degree of limb joint lesions Joint score
No skin swelling joint symptoms 0 point
Redness of ankles or feet Slight swelling 1 point
Red ankle and foot slightly swollen 2 point
Redness of ankle and foot, moderate swelling of ankle and metatarsal joints 3 point
The entire ankle, foot and plantar redness and swelling is serious 4 point
2.3.3  FROCRUMESE B MR AE R Rk G

25)E , PR 43 80 20% 42 5 W R 2 196 JRR I K L,
B IR S I T 58 U A HE K RO A B A
R AR T I % SRS TR ER R 5 (A 2) o

IEFRAEHL (% ) = WERS i (g) /i) 24 H K R
R (g) x100% ' A(2)
2.4 XHALXE

ARFER FUG , BUR BRI RIS T 414, A
HAKGWIE, TR B, —Ha
Jit - 80 CUKFRP-AF# o
2.5 BRI % 0% 3% (ELISA) 3k A U it v o &1 B %
Sk

$92.3.37 I F U I M AEEZ IR T 1400 g
B0 20 min JFHUEYE, A% 4 B8 ELISA #6037 &
WL 45 45 00 1.7 o CAT ,SOD MDA J% GSH-Px [1)
KA
2.6 HALREFENE

W KBRS I TR B B 4% Z R P g
[ 52 48 h R4S B, SRS AR T bk K
RS ALHE ) R SRR, R4 U R HE e
L SR D R AN O ks AR R - - N =3
R TT Vi IR SO BT A
2.7 SLE kB PCR(qPCR) # 4 i PI3K Akt
Nrf2 | i 21 % A % B 1 (HO-1) mRNA £ X F & ¥ 41
L RE R

FH B RNA 2 Bt 70 & 48 BOK R M 8 4 20
RNA . K Hovfe B g 36 M )5, 36 5 A B cDNA,
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RS e 14> 10 pl B9 RONIR G H), (245 0. 2 wl /Y
A RS 197.0. 8 WL /Y HAR DNAS WL
TB Green Premix Ex Taq, I Fi JC#% R i 7K £ J2 2]
10 pLH T qPCR [ 514t AR TAEY) A w5 L,
SIS LA 2, B-actin HNZ .

&2 Remé KN (PCR) 5|4 /77
Tab.2 PCR primer sequences

Gene name Primer sequences Primer sequences(5'-3")
PIBK Forward primer GGCGAAACGCCCATCAAAAA
Reverse primer GACTCCCGTGCAGTCATCC
Akt Forward primer TGTGGATTTACCTTATCCCCTCA
Reverse primer GTTTGGCTTTGGTCGTTCTGT
Nrf2 Forward primer TCAGCGACGGAAAGAGTATGA
Reverse primer CCACTGGTTTCTGACTGGATGT
HO-1 Forward primer ACTTCCCAGAAGAGCTGCAC
Reverse primer TCTTGCACTTTGTTGCTGGC
B-actin Forward primer GTCGTACCACTGGCATTGTG
Reverse primer GTCGTACCACTGGCATTGTG

2.8 Western blot j% 4 M| p-PI3K PI3K, p-Akt, Akt
Nif2 \HO-1 Z& & 7 K BOH B 09 R 3K L

P AR 80 1% 55 E BEHW ) 75 (PMSF) 4 RI-
PA U SIS 2R B IR R . BCA 546
INEE kR . SERERY TR 2 11 48 SDS-ZR PN I3 T i B
LI HLPK , 75 2R I IR LM i (PVDF) i 5% 5
M, T—ih 4CIEF IR . — PR EE M : p-PIBK
(1:1000),PBK (1:2 000), p-Ak t(1:5000)
Akt(1:1000) Nrf2(1:2 000) \HO-1 (1:1 000) ,B-ac-
tin(1: 1 000) o 2 Z RUEMEHOASZ ATl 45 59 — 471
(1:1000) b, 83 FHEIRIFE 1 h J5 PRRBEE.
ECL 1851 B (41 52 , 1A Tmage J BRIFIEAT K
JEEITR. DIHAREE AR ITKEES NS B-actin

Body weight/g

Arthroncus rates/%
w
(=]

60 ) A ;”
50 - AT |

AR RBEAER FCAE R AR Sk e
2.9 BAELH

[ FHl GraphPad Prism 9.5 {2 47 %4 o0 #r,
P <0. 05U N ZEFAH G5 o 241 LHBCR A
BN R 5 225387 (One-way ANOVA) | 55 LIYY & +55
IR

3 & R
3.1 BAKR— MR EFE R B KE

TEH R RIR L — BORES R R IE R 15 30
BBE REIE R R BRI L DY OGRS IR
o BRIZH R ORI 22 88 B ORI R
RS WL E B2 BREC R BT, S
TU LR, A i AR R TTIR 45 25 ) B s Ol A
ENEE S LAY E A R T VSR N IRZZFIN
AP L RR R AR TR 2O I SR B I 25 5
(P<0.05) (K 1A.D),

SIEH AL, BRI A AR A 245 25 2 R )
RARREIE S5 T R i A 51T H BU R 20 AR, HL
AEETRY 2 A Sl it 5 o 1] S 4 T bR 52 T B, 57
iR T (P <0.05) s SR HLAR, 452528 d )
AL H AUV IR R A TL B, 251
ALY 7K BB 2 DG £ AR L 2 A [ 7 2
OB, ST IR R B (P <0.05) (B 1B) o
3.2 AHRBEXRTRITFL

HIE W AU b, BRI R 256 S 7 TR 45 25 i 5%
LR A UL RN . SRR U, 4%
T HAEL 255 R RAG B A, ELRE A 25 251
[AIAE S, SET RAGRU D E AR (P <0.05) , WA 1C,

157 C /§/§/§1)
o
§ -e- Normal
\: 104 e -& Model
k] 4 TGT(9.45 mgkg")
) £ 3 - DBD(3.75 gkg”)
) E 0 -+ DBD(7.5 gkg)
\‘22 2 5 ® DBD(15 gkg)
z; e
=
=
<

[
8 35 42 0
[ ‘

TGT(9.45 mgkg') DBD(3.75 g kg')

Normal Model
A - (RFTROEHE B - S MR C - W RIFAM S E D - REULITAMRIE . 5IEW 414, D P <0.05; 5HIRAL 4,2 P <0.05; 5 AL
(TGT) (9.45 mg « kg =) 41148, 3P <0. 05 ; 15 47 4h 1137 ( DBD) AR 4. (3. 75 g - kg ~') Ho#, 4P <0. 05,
A - body mass trend chart; B — joint swelling rate trend chart; C - arthritis score trend chart; D — appearance of rat paw; DP <0.05, vs control group; 2)P <0. 05, vs model
group; 3P <0.05, vs TGT (9.45 mg - kg~ !) group; )P <0.05, vs DBD (3.75 g - kg ') low dose group.
Bl BUARRAERE XTHEKE XTRIFL2RAFAEIRKERISIAE, n=6,x+s

Fig.1 The changes of body weight, joint swelling rate, arthritis score and representative paw appearance of rats in each group.n =6,x +s

DBD(7.5 gkg')

DBD(15 gkg")
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3.3 KUK B RR R 2o B R 2 4

55 IE A U, A TR 2 R Sl e B B i R
THEr (P <0.05) ; SRR LA, B0677 4R U i
FIHBE S B A A R R L AR (P < 0. 05) 03X W]
DBD HA—E R Ii 11, I 3.
3.4 & 4K B S LN O K 45 47 (SOD (MDA |
GSH-Px \CAT) A 8%

HIEH AU LG, B4R SR MY MDA 3% T
5, CAT SOD ,GSH-Px i Z K (P <0.05) ; H 7Y
YL AL, T2 T 22 2 R0 25 VA b I 7K BIORCAS 2 K
FRIMIE MDA g 2 &K, CAT ,SOD , GSH-Px &g & T}
F(P<0.05),iL5k4,

&3 LA (DBD) xf 2 RUE x4 3% (RA) A B AR 45
BAnfEIETE B N o n=6,% £

Tab.3 Effects of DBD on thymus index and spleen index in
rats with RA. n=6,x s

Group Thymus index Spleen index
Normal 0.11 +0.02 0.13 +0.01
Model 0.14 =0. 02" 0.21 +0.03"
TGT (9.45 mg - kg~ 1) 0.09 +0. 022 0.15 +0. 022
DBD (3.75 g+ kg~!) 0.12 +0.012 0.19 +£0.012)3)
DBD (7.5 g+ kg™ 1) 0.11 £0.012) 0.17 £0.022)4)
DBD (15 g - kg~ 1) 0.10 +0.012) 0.14 0. 0224

G IEHA R, P <0.05; 5H AL E,D P <0.05; 5 TCT 41
(9.45 mg - kg =) LAz, VP <0.055 5 DBD IEAIRELL(3.75 g - kg ~1) L, VP <0.05,
Note; P <0.05, vs control group; 2P <0.05, vs model group; »P <0.05, vs TGT
(9.45 mg - kg ~!) group; P <0.05, vs DBD(3.75 g - kg =!) low dose group.

R4 WE A% % (ELISA) L& 4 A Rt 7 2 8 6 288 (CAT) 8 % (b4 B {88 (SOD) |7 — B (MDA) R 4 it H fR 3T

148 (GSH-Px) By KF, n=6,x s

Tab.4 The levels of catalase CAT, SOD, MDA and GSH-Px in serum of rats in each group were observed by ELISA. n =6,x +5

Group CAT/U + mL ™! SOD/ng - mL ~! MDA/nmol + mL ~! GSH-Px/ng - mL~!
Normal 8.83 +£0.45 58.21 +4.13 6.36 +0.23 46.35 +3.89
Model 5.96 +0.34") 36.61 +0. 561 9.20 +0. 56" 31.84 +0.50")
TGT (9.45 mg - kg™ 1) 7.38 £0. 152 48.89 +2.762) 6. 88 0. 062 39.06 0. 412)
DBD (3.75 g - kg™ ") 6.46 +0.072)3) 40. 94 £0. 902)3) 7.90 +0.362)3) 35.10 +0. 672
DBD (7.5 g+ kg 1) 6.75 £0.092)3) 44.52 +1.092)%) 7.72 +0. 132)3) 37.72 +0. 632
DBD (15 g-kg™!) 7.05 0. 072)%) 44.56 +1.10%) 7.37 +0. 122 40.57 0. 5524

T HIEFALIE, VP <0.05; GHIMA AL, 2 P <0.05; 55 TCT 41(9.45 mg - kg ~!) e, P <0.05; 5 DBD {IRHRAL(3.75 ¢ - kg ~') Lk, » P <0.05,
Note; VP <0.05, vs control group; 2)P <0.05, vs model group; 3P <0.05,0s TGT (9. 45 mg - kg =!) group; 4P <0.05, vs DBD low dose(3.75 g - kg =) group.

3.5 ZAARRXTAULHELTMNFR

HE QL@ 255 R, IEH 4 R RO 85 I,
T RSN A HES R o IERG A R DL R PR 4 B i v
KMAESS . 5IEH 4 A, BEAIZH KR OC T 1 i 4
MUHES 2 ELTCT S B0, RVEZR LR I W] 8 A
MAEEIE . SR IR, 45 45 25 4 A R 7R R ek
T R B U PR, RN IR |5
AL, LI 2A

T2l O-[E Y g5 R BRI 5 41K ROCT4K
BEE/L 0 455 B a6, EElE%, i
JERIER  BHA R E LA RG0S ke, 5IF
WA P B2 R OGO 2 A, R EOR AL
O IRPAE O, BOF HE BT D, Hom a0 i 5, HE
IZETL. SEAA LR, &5 HHAR R B T
BOEIRE BRI BT SR 20 S B, L
2B,
3.6 A4 KF AL F PBK, Akt Nif2 , HO-
ImRNA % 3 & %

SIEH A e, AR 2 K B R4 21 PI3K
Akt Nrf2 HO-1mRNA #ik i ERAL(P <0.05) ; 5
BRI ZH LA, BN THE 22 45 AL RN 24 U 4 I 37 7K B 4%
o 252 2 2024 41 12 J155 59 555 23

AR S 4] 40 v PI3K , Akt Nrf2 . HO-1mRNA
A ARRIFEE TR (P <0.05) , W& S,
3.7 &4 KE B FE4A 4 p-PIBK PI3K  p-Akt, Akt
Nif2 \HO-1 % & K -F

5IE & 41 A8 b, BB 2 KRR B 4 4
p-PI3K/PI3K .p-Akt/ Akt H{E P&, Nef2 \HO-1 2B 1
K- B EREAR(P <0.05) s SHAIA LI, T AHS
L 2 UH b L7 7K RIS A KRR I 2 4
p-PI3K/PI3K ,p-Akt/Akt HL{E F1 Nif2 \HO-1 7 {4 7K
FHI T (P <0.05) , WAL 3,

4 T i

RA J2—F 81 B 5 e s, 28 F24E
HAE ST A, 6 B A 54 OB I A TR IR
AALNCHE 2S5 RA o &4 R R I K
HENZEZ—, 76 RASHEET, A 555 N TR E
SRR 22 18] i M A AT % 5 ROS 268 [ 2k
fR B PR 1 20 RS LR SR A S A
RGeIMr I T AL AL BE K ST , M LA
B R 5 . SOD , CAT , GSH-Px Sz A py 8 %
ESE T2 N W T M =1 2l A I R = R e =
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A - HE staining; black arrow — articular cavity; red arrow — inflammatory cell infil-
tration; green arrow — fibroblasts; blue arrow — pannus; B — safranine O-fastgreen
staining.
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Fig.2 The pathological changes of knee joint in each group
were observed by hematoxylin-eosin staining and safranin O-fast

green staining( x200)
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Tab.5 Effects of DBD on mRNA expression of PI3K, Akt, Nrf2 and HO-1 in synovial tissue of rats with RA. n=3,x +s

Group PI3K Nrf2 HO-1
Normal 1.98 +0.03 1.40 £0.15 1.43 0. 11 2.28 +0.08
Model 1.43 £0.07Y 0.50 +0. 101 0.96 £0. 06" 1.29 +0.09"
TGT (9.45 mg - kg™ ") 1.65 +0. 052 1. 12 £0.10% 1.38 0. 092) 2.01 +0. 182
DBD (3.75 g - kg=1) 1.25 0. 05934 0. 88 +0. 092 1.24 +0. 052 1.63 £0.042)3)
DBD (7.5 g - kg=") 1.59 0. 042)%) 1.00 0. 09%) 1.28 +0. 062 1.92 0. 04%)
DBD (15 g - kg=1) 1.72 £0.032)%) 1.20 £0.112) 1.35 +0. 082) 2.00 £0. 1194

T SIERALHEL, D P <0.05; SR AL, 2 P <0.05; 5 TCT 41(9.45 mg - kg =) H#, VP <0.05; 5 DBD LA (3. 75 g - kg 1) dLELEL, ) P <0. 05,
Note; )P <0.05, vs control group; 2)P <0.05, vs model group; 3)P <0.05, vs TGT (9.45 mg + kg~!) group; )P <0.05, vs DBD low dose(3.75 g + kg ~!) group
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< kg =) HeAE, P P <0.05; 5 DBD RFAIRAL(3. 75g - kg 1) WAL, Y P <0. 0555 DBD

P <0.05, vs control group; 2P <0.05, vs model group; 3)P <0.05, vs TGT (9.45 mg + kg ~!) group; )P <0.05, vs DBD low dose(3.75 g - kg~') group; P <

0.05, vs

DBD medium dose(7.5 g+ kg~') group.
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Fig.3 Effect of DBD on protein expression of p-PI3K, PI3K, p-Akt, Akt, Nrf2 and HO-1 signaling pathway in synovial tissue of rats
with RA.n =3 x £5s
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